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immftmmmir c p g &mmm.B& : &m 

*n*m&TJ&m& c P G ^mmm.mm^m, ^m^-^m^ 
-t* c p g ftiBmaH^Bm^tt dna ft^-m®., mmMMAftmsfc^ 
mmm (pbmc) ^Am^Mmmmmmx^mik^mmmr 11 ^ 
a^mm-, was** c p g ^tiiftfcaeereajB^ «d#?&jf 

Artificial CpG-containing single-stranded oligodeoxynucleotides 

against viruses and tumors. 

The invention provides a series of artificial CpG-containing 
single-stranded oligodeoxynucleotides (ODNs), each of which consists 
of single-stranded oligodeoxynucleotide DNA molecule containing one or 
more CpG(s), wherein the ODNs can stimulate human peripheral blood 
mononuclear cell (PBMC) to kill leukemia cells and to produce 
IFN-oc. Those CpG containing single-stranded oligodeoxynucleotides can 
be used in the compositions to treat tumors and infectious diseases. 



4* #J * Jjt * 



1, # CpG IIMfl, ^n*'^— CpG ftj*^^ 
iDNA^fMo 

3. &mmm$i i c p g iMiii#f««, -Efrmw seq id 

NO: 1-107 ft— ^f^^^ljo 

4, sf^f^t 1-3 ^a-mmm^ c p g ^jK^^Mg^^j 
5> &m&m&$L 1-3 ^ft-j^^^^ c p g ^mmm^mm^m 
6, sfis^jn^ 1-3 *pfe-mmm&}^ c p g #-^Mt^«ffi^fij 

7> &M»j^ 1-3 ^ft-J^^W^ CpG #-IMft^«ffi^$iJ 



i 
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c p g $«iiifi 

*£w&«t^r c p g ^mmmm^m, m^&Rmm&m 
m^mmmm^mmMmm^mm^ c p g z.&v&m.mm&wt, 

100 ^fj, Coley fflk*±#—+KmT JffiammWkQimiTmm 
1984^, Tokunaga T ^RM JA^fr'B (BCG) Ji^tfj DNA mfflM%> 

itMA^JW-tiiifp^ ium^»t£ 
(nk) aaiaw^tt, sw^Ftt* (ifn) imm&vsto dna 

W±^H, Wf£^^Pfi» DNA PJ^, i&SS&f&fle^ DNA 
ft'F'^ CpG ^ot^I (Tokunaga T, Antitumor activity of deoxyribonucleic acid 
fraction from Mycobacterium bovis BCG. I. Isolation, physicochemical 
characterization, and antitumor activity, JNCI, 72:955. 1984) 0 

g i^^m^, P f&mwt. mtei&GLT 5'^ D ^ftjw cpG m 
tmmmmmm dna Mwm^m^mmm^^m^in^, nm^ 
^n^mmB^Mmmmmm^mmu %r^m%%m%, ax 

CpG tflB&ftM^ DNA (CpG ODN) 

assfeWifcaEitajFni&iaEiw^^ffl. c p g odn Rrss^itss b mm. T 
m^mtmm^^m, ^mtMmM^w^^mmmM Reiner gj, The 
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immunobiology and clinical potential of immunostimulatory CpG 
oligodeoxynucleotides. J Leukoc Biol 2000 Oct; 68(4) : 455-63) «, 

&ti¥&], CpG w§m&}f¥$m^n, c p g odn rtw^i+^ 
cpgodn pT»m^ja«'t4, %m-wnhwmm&&mmMtfti c p g 

ODN, f+^4fc^AJM*iB3ft3tlti H# W^&tt&fti»SS3&t& 

(Kamstrup S, et al. Response of porcine peripheral blood mononuclear cells 
to CpG-containing oligodeoxynucleotides, Vet Microbiol 2001 Feb 26; 
78(4)352-62; Gunther Hartmann, et al. Delineation of a CpG Phosphorothioate 
Oligodeoxynucleotide for Activating Primate Immune Responses In Vitro and In 
Vivol The Journal of Immunology, 2000, 164: 1617-1624)o 

CpG-DNA IfrSKlMiil?^. CpG-DNA f£J^ TLR-9 , Jtfg 

mmm, $mwmmm b mm^mmmmmo c p g &m&&mm 

^tflMMm^o m%i'bBtffiMm%ixk TLR-9 mRNA. CpG-DNA 
fflLffi'bti&MMMj**^. TNF-a, IL-12p40, IL-12p70 NO. ifcfc^b, 3£rT_L 
ijf MHC II ^^Hp, ^ B7-1, B7-2 m CD40 ^H^t^, #Pl^14±i^o 
St^f*]&lt CpG-DNA, mWl'bJ&ffimM^ixk TNF-orfO IL-12p40 tmRNA 
(Alexander H. Dalpke et al. Immunostimulatory CpG-DNA Activates Murine 
Microglia 1 The Journal of Immunology, 2002, 168: 4854-4863)., 

PDC^B^J36(]fD3MM££fflJ3& (monocytes) ), NK *ffl|&sfc T SBflB^h 
MM CpG ODN #jfeiMo TLR9 ^ PDC ^0 B gfflfl&T£#J CpG ODN ftjg 
W (Veit Hornung , et al. Quantitative Expression of Toll-Like Receptor 1- 
10 mRNA in Cellular Subsets of Human Peripheral Blood Mononuclear Cells and 
Sensitivity to CpG Oligodeoxynucleotides 1 The Journal of Immunology, 2002, 
168: 4531-4537) . 
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=Fi)tm (interferon, IFN) Sft5fc£3?,ltt2fflfl&@^o I Iftil- 

wmw&itfimmmmmTo ^mmmmm^mm^i^j&m^m ifn , 
^ifn ^mmmMmm^j&nm rnaadna^*^m»^ 

vtmm, *&mtf}^ c p g ^mmmtmm.^ seq id no : 1-95 

ft* A^ IMIii^ W o 

tt&ife, *^BJ^J^ CpG #-«ft*^^^^W^T^^W^J: 

101 5'-TcgTCgAgggCgCCggTgAC-3' 

102 5'-TCgTCgCCggTgggggTgTg-3' 

103 5 '-TCgTCgTACgCAATTgTCTT-3 ' 

104 5'-TCgCCTCgTCgCCTTCgAgC-3' 

201 5'-TCgCCCACCggTgggggggg-3' 

202 5'-TCgTCgCAgACCggTCTgggg-3' 

203 5'-gggggACgTCgCCggggggg-3' 
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204 


5 '-ggATCCgTACgCATgggggg-3 ' 




205 


5'-TCgTCgCggCCggCgCCCCC-3' 




206 


5 '-TCgTCgCggCCgCgAggggg-3 ' 




301 


5 '-TCgTCgTTACCgATgACgTCgCCgT-3 ' 


5 


302 


5 '-TCgTCgggTgCgACgTCgCAgggggg-3 ' 




303 


5 '-TCgTCgggTgCgACgATCgTCgggggg-3 ' 




304 


5 ' -TCgTCgTTTgC ATCgATgCAgTCgTCgTT-3 ' 




305 


5 '-TCgTCgTTTgCATCgATgCAggggggg-3 ' 




306 


5'-ACCggTATCgAr g CCggTgggggg-3' 


10 


307 


5 ' -ggggTCCATgACgTTCCTgAAgggggg-3 ' 




308 


5 '-TCgTCgTTTTgACgATCgTCgggggg-3 ' 




309 


5 '-TTCgTCgTTTgATCgATgTTCgTTgggggg-3 ' 




310 


5 '-TTCgTCgTTgTgATCgATgggggg-3 ' 




311 


5 ' -TATCgATgTTTTCgTCgTCgTTgggggg-3 ' 


15 


312 


5 ' -TTCgTTgC ATCgATgC ATCgTTgggggg-3 ' 




313 


5'-TTCgCTTCgCTTTTCgCTTCgCTT-3' 




601 


5 ' -TCgAggACAAgATTCTCgTgC-3 ' 




602 


5 ' -TCgAggACAAgATTCTCgTgCAggCC-3 ' 




603 


5 '-TCgTgCAggCCAACgAggCCg-3 ' 


20 


604 


5 ' -ACCgCC AAggAgAAgCCgC AggAggg-3 ' 




605 


5 ' -TCgTTgCCgTCggCCC-3 ' 




606 


5 '-TACAACggCgAggAATACC-3 ' 




607 


5 '-TCggCACgCgACgTgCTggCCgTCgTTTCC-3 ' 




608 


5 '-gTACAACggCgAggAATACCT-3 ' 


25 


609 


5 '-ACCgTCgTTgCCgTCggCCC-3' 




610 


5'-TgCTggCCgTCgTT-3' 




611 


5'-gTCggCACgCgACg-3' 




612 


5 '-gTCggCACgCgACgggggg-3 ' 




613 


5'-gTCggCACgCgACgCCCCCC-3' 


30 


614 


5 '-TCgTTgCCgTCggCCCCCCCCC-3 ' 



4 
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615 


5 '-TCgTTgCCgTCggCCCCCC-3 ' 




616 


5 '-TCgTTgCCgTCggCCCCC-3 ' 




617 


5 '-TCgTTgCCgTCggCCCC-3' 




618 


5 '-TCgTTgCCgTCggCCCCCCC-3 ' 


5 


619 


5'-TCgTTgCCgTCgg-3' 




620 


5'-TCgTTgCCgTCggg-3' 




621 


5'-TCgTTgCCgTCgggg-3' 




622 


5'-TCgTTgCCgTCggggg-3' 




623 


5 '-TCgTTgCCgTCgggggg-3 ' 


10 


624 


5 '-TCgTTgCCgTCggggggg-3 ' 




625 


5 '-TCgTTgCCgTCgggggggg-3 ' 




626 


5 '-TCgTTgCCgTCggggggggg-3 ' 




627 


5 '-TCgAggACAAgATTCTCgT-3 ' 




628 


5 '-TCCCgCTggACgTT-3 ' 


15 


629 


5 '-TCggCACgCgACgTgCTggCCgTCgTT-3 ' 




631 


5'-TCgTCgCgCCgTCACgggggg-3' 




632 


5 '-TCgTgTgCgTgCCgTTggg-3 ' 




633 


5'-TCgTCgCCgTTgggCggg-3' 




634 


5 '-TCgTCgACgTCgTTgggCggg-3 ' 


20 


635 


5 '-TCgCAgTTgTCgTAACgTTgggCggg-3 ' 




636 


5 '-TTACCggTTAACgTTggCCggCC-3 * 




637 


5 '-ACCggTTAACgTTgTCCCCgggg-3 ' 




638 


5 '-TCgTCgTTggTATgTT-3 ' 




639 


5'-TCgTCgTCgTCgTTgTCgTT -3' 


25 


640 


5 '-TCgTCgTCgTCgTTgTCgTTgggg-3 ' 




641 


5'-TCgTTCggggTgCCg-3' 




642 


5 ' -TCgTTCggggTAACgATT-3 ' 




643 


5 '-TCgTTCggggTAACgTT-3 * 




644 


5 ' -TCgTTCggggTACCgAT -3 ' 


30 


645 


5 '-TCgTTCggggTACCgATgggg-3 ' 



5 
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646 


5" 


-TCgTTgCgCTCCCATgCCgggggg-3 ' 




647 


5 


-TCgTCgTTTCgTCgTTgggg-3 ' 




648 


5 


-TCgTTgTCgTTTCgCTgCCggCggggg-3 ' 




649 


5 


-CgTTgACgATCgTCCCATggCggg-3 ' 


5 


650 


5 ! 


-TCTgCggCCTTCgTCg-3 ' 




651 


5' 


-TAgTAACCggTCCggCgCCCCC-3 ' 




652 


5' 


-TTgC AgCgCTgCCggTggg-3 ' 




653 


5' 


-TCgTACggCCgCCgTACggCggg-3 ' 




654 


5' 


-CggCCCATCgAgggCgACggC-3 ' 


10 


655 


5' 


-TCgCgTCgACTCCCCTCgAgggg-3 ' 




656 


5' 


-TCgTCgTCgACTCgTggTCggggg-3 ' 




657 


5' 


-TCgggCgCCCgATCgggggg-3 ' 




658 


5' 


-TCgTCggTCTTTCgAAATT-3 ' 




659 


5' 


-TCgTgACgTCCTCgAgTT-3 ' 


15 


660 


5 


' -ggACgATCgATCgTgggggg-3' 




661 


5 


-gggATgCATCgATgCATCgggggg-3' 




662 


5 


-gggggAATCgATTCgggggg-3' 




663 


5 


-ggTgCgACgTCgCAgggggg-3' 




664 


5 1 


-TCgTCgggTgCATCgATgCAgggggg-3' 


20 


665 


5' 


-ggTgCATCgTACgATgCAgggggg-3' 




666 


5' 


-gggACgTACgTCgggggg-3' 




667 


5' 


-TCggggACgATCgTCgggggg-3' 




668 


5' 


-gggggATCgATATCgATCgggggg-3' 




669 


5' 


-gggggATCgACgTCgATCgggggg-3' 


25 


670 


5' 


-ggTgCATCgATCgATgCAgggggg-3' 




671 


5' 


-ggATCgATCgATCgATgggggg-3' 




672 


5' 


-ggCgATCgATCgATCggggggg-3' 




673 


5' 


-ggggTCgATCgATCgAgggggg-3' 




674 


5' 


-ggTgCgATCgATCgCAgggggg-3' 


30 


675 


5' 


-ggTCgCgATCgCgAgggggg-3' 
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676 5'-TCgTCTTTCgACTCgTTCTC-3' 

677 5'-TCgTCgTTTTgCgTTCTC-3' 

678 5'-TCATCgACTCTCgAgCgTTC-3' 

679 5'-ATCgTCgACTCTCgTgTTCTC-3' 

680 5'-TCgACTTTCgTCgTTCTgTT-3' 

681 5'-TCgTCgTTTCgTCgTTCTC-3' 

682 5'-TCgTCgTCgTCgTTgTCgTT-3' 

683 5'-TCgTTCTCgACTCgTTCTC-3' 

684 5'-TCgACgTTCgTCgTTCgTCgTTC-3' 

685 5'-TCgTCgACgTCgTTCgTTCTC-3' 

tof$4&fi«MSMI*tt l-ioo :i(*fcfcfc). 

i«f«m±itt c p g ^^ww^Mtejayi, -^^w*^^* 

c P G &mi&m t £&&wttemnm^&tem&ffwm&mmftffim& 
+ c p g mmmmm^mmmm^ 0-500 a, 
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mur^mm*, mmmm^m, 

It (Trichloroacetic Acid, TCA)> RT^^?Ll£3i(Controlled 
Pore Glass). DMT(r?fti£$^S), HI^^J, ZiMT> N- 
ABIDNAl^&l^ i^^^lfeit^tjT^o 

a. t, c, GEitifif#: ^M^^^tlM^mj^, 

l. 3' &P±-#TO«, 

3. 5' -Dmt, $k&m, m^mm^o 

JB=£LZ1$ (Trichloroacetic Acid, TCA) nJS^?L^ 
^(Controlled Pore Glass) ±^^^r^6tJ^^ffl- 
(DMT), ^#^^5'-|«^, W^T-^^HiSo 

m^mmmmm^^mm^ 3' -«bw, <a 5' -mms. dmt # 
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Mo 

mm 
rn.it 

m^mmm, miiim^, aim. m^m, ^^mm^mrn 

DMT Jg. IftUJl±M«ft^ £*f^ IWbiStgBPRrWiJ— DNA tfg 

^(^ffiWW HAP, PAGE, HPLC, C18, OPC > 5t*^/£B£b 

^Sl^WW^ttJftfcaeeE^tt^ABI 3900 DNA ^J&iX^jS, (± 
ft£X£4fefe*JK5^R^) , CpG ^fi|J!fcft*& 

ff^I^MffltW, £ ABI 394 DNA ^}%iX±^J& (±^£X£$J 

— , K562*fflfl£|ft±£# 

K562lffiJ&: ^AftfijfilJNfflflfrfcfc (Hffl ATCC CCL-243) D 
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s.&m^ mums ^m^u^ ams, mtu. 

RPMI1640i£#^: 

S L-^-mWt&tf) RPMI1640 (GIBCOBRL) 10. 4 % 

ita^ 2. o ^ 

>^«ft 10 ^if^ 

j)PH^7XM#fR 1000 mft 

4^JkmjK^: />4 1 JlD.yf(Invitrogen)-20 o C^fcB, 4°C i*Mf fflflsB, 
56°C7jC^30min o 

10%/jN4 1 lfiLyf ffij RPMI1640: 

^^/jN^Jfilvf 10 sifl- 

RPMI 1640 90S54- 

^M^Sfi^iJ: 200 WLft'btEskm , ioo fflift—Wm&m (dmso), 

700 ffliftjG&Lln RPMI1640 f#io 



1. YL562mM#}MM>: hxmMm^&w^tf) K562 mm, 37°c/x^ 

iMffltffc, iJP 5 *tT- RPMI1640 7jt JS F£&'fr#l£Jl l.OOOXg 

&'l>3min, ^±vf, TJOA 10%/J^jfayf W RPMI1640 2 if 

«^t*^, so #ip rpmii64o imm 

2. K562mmtfy*b$li ft 10%/J^.Mf WRPMIl 640^^31, 50 

37°c 

3. K562fflJBW#«: K562 *fflJ§fc, yff^g^T 

lOlS^^f^, jJC^tt'CftflW 1,000 X gfc'M* 
fl&'fr 3min,^±yf , #nA 10%/J^lM W RPMI1640 2 fa 



10 
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S 10*^^^ + , 7kW-l^'\J>#lVX 1,000 XgS^to 3min, 

#±ilt, M ii^, JjM^&pfcJT*^, 

ffi&mu mu rc/i-2h), mm, mmm 

Ili-Sfft: tkMi.o77±o. ooi, ib#mm&Va&ttw&wio 

RPMI1640 ±£#^: 

^L-^«K^ RPMI1640(GIBC0BRL) 10. 4 3£ 
$^ftfl*) 2. 0 3£ 

$eA«lt 10 
jjPH^7XM#!R 1000 

0. 22 «*W»IK*S^tt*l^«f> .^HK. 

/h^lfiiyf 37C^: ^h^lfiiyf (Invitrogen)-20 <, C^tB, 4°C#Jtfjf 56 

°C7X^ 30min o 
10%/jN^Jfiiyf &} RPMI1640: 

JKfe&j'h^ikm 10 

RPMI 1640 90mft 
Hank's^ mMT) tfjmffl: 

Mittyi 8. 0 j£ 

*C4W 0. 4 £ 

ill-i c^-^ H H B 7jc) o.06£ 

0. 06 % 
0. 35 % 



ii 
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0. 02 % 



^A^LMtKM iooo 

mizmfrm^mmvc, 8 m ismin mm, rc^mu^* w&mm 

ffi 7. 4% NaHC03 ijf pH M 7. 3—7. 60 

2%£I^^«BE: 



jttmm%ftiAtm^imm^mM'mMTtm% i.o77±o.ooi was 

7.KW4>|rL^l> l,000xg 15-20min, ^OJs^ 1*)^ 3 M> 

iqA^tei£lsA±#*Rftj Hank's ^ (^clfiLVf), 800-1,000 xg 10- 
15min, jjpA Hank's^, tft&MffiM&o 

= 4 ^h±^rt^ilfe^^/4xl0 4 x2(^#^m) o 

^asis ^tszK*. ananas. 

$tlt'l£|WJ££|t: 1151 ( 51 Cr) (Hffl PerkinElmer^w]) 

YMmifm^ (ltfflBeckman^i=r]X IWJ^^iB^ 
RPMI1640±£##£: 

tL-tUB^ RPMI1640(GIBC0BRL) 10.4^ 
S^^klft 2. 0 3£ 

10 




23S 

100 454- 



2, 
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#qHHzKS#fR 1000 

o. 22 m^mmmn^^m^m, frm 0 

/h^JflLyf^: 'J^Jfoif (Invitrogen)-20°C$ttii, 4r#RfIS£4kf5, 56 

°C7X^ 30min o 
10%/>^jfiL7i StJ RPMI1640: 

RPMI 1640 ±£#^ 90*^- 

1. &£-£&#fi<JK562*fflfl&, ^f^J^J^giJ lOSt^'lMf*. 
7K¥^mW 800 X g^MM^ 5min, ^±vf , jJUA 1 Sfcfl-ifc 

^ifp*:jr±ii^, m&Mifm, m^mm^m* ixio 7 ^/ 

2. WM. 100 (lxl0 6 ^NM) lA^ft. #PA 100 

3. $A37°C 5%-ftft,aiM^±^# lh, MM 5Srnmm$3—& B 

4. Jl 10%/J^Mf tfy RPMI1640 = ^js 10%/J^jfirvi m 
RPMI1640 

RPMI1640ig#^: 

#L-^«JKWRPMI1640(GIBC0BRL) 10. 4 j£ 
WtM^Qi 2. 0 % 

io 75"#.& 

2ra=^7jcS##? looo 3K5=h 

/J^iM^aS: /jN^Jfiiyf (Invitrogen)-20°C^tB, 4T:#Kff S^B, 56 
"CtM® 30min o 



13 
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lO^/h^JD&tfffa RPMI1640: 

jfmfa'b^toM 10 m?\- 

RPMI 1640 90«?F 
TE M^tfH: 10«^Tris, 1 MB ft EDTA, MgifflUf plUt 7.0. 
l / ftffy&m. 10 in=&*M&#jR 100 M5\ 

1. 10%/J^lM#J RPMI1640 ±^#^1? A^^JflL^-^^fflJifeS 
«^2xio 6 ^/«5 : |-, 96 ?L«4KFLJPA 100 W?L*ffl 

2. JnAffl TE ll^MTO CpG ^Ifc&^KM^ftS&fog 120 

W&l/mft, fft CpG^*tJfi«tKtS=>M?L, ft— ^iracpG 

3. i&«A##tfL 6 g?L, SA#»JW?IJn loo fcfl- l / ft® 

6 M?L, ^?LJn 100 10%/h^jfiiyf &} 

RPMI 1 640 m^o 

4. 37°C 5%rft«Mtf#M 18h 0 #*§KB#M K562 M, 
ffl 10%/jN4 1 JfilVf ffy RPMI1640^#^^^|fe^M ixio 5y h/ 

5. & 96?i^^^?Ljjp ioo ^, ^M.±mxmu^Rmmm., 37 

6. 1,000 X g af'fc 5min ^dMt±?f 150 HOT, iaAIR 

/ (*A#^lcPMil-g^#^icPM{t) xioo% 

c jet^ mm, cpG odn *t a^ msk^mm K562 



14 
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CpG ^jftft&^&ggfa 


(%) 








17.5 


301 


5'- 


-TCgTCgTTACCgATgACgTCgCCgT-3 ' 


42.1 


302 


5'- 


-TCgTCgeeTgCgACgTCRCAgRgegg-S ' 


41.2 


303 


5'- 




46.8 


304 


5'- 


-TCeTCRTTTRCATCRATRCAgTCgTCeTT-3 ' 


35.7 


305 


5'- 


-TCeTCeTTTeCATCgATgCAggggggg-3 5 


43.1 


306 


5'- 


-ACCRgTATCRATgCCegTgggggR-3 ' 


55.6 


307 


5' 


-ggggTCCATgACgTTCCTgAAgggggg-3 5 


27.8 


308 


5'- 


-TCgTCgTTTTgACgATCgTCgggggg-3 ' 


35.8 


309 


5' 


-TTCgTCgTTTgATCgATgTTCgTTgggggg-3' 


33.4 


310 


5' 


-TTCgTCgTTgTgATCgATgggggg-3 ' 


48.1 


311 


5' 


-TATCgATgTTTTCgTCgTCgTTgggggg-3 ' 


46.0 


312 


5'- 


-TTCgTTgCATCgATgCATCgTTgggggg-3' 


28.2 


313 


5'. 


-TTCgCTTCgCTTTTCgCTTCgCTT-3 ' 


27.8 







(%) 


601 


5 ' -TCg AggAC AA gATTCTCgTgC-3 ' 


60.1 


602 


5 ' -TCgAggACAAgATTCTCgTgC AggCC-3 ' 


21.7 


603 


5 '-TCgTgCAggCCAACgAggCCg-3 ' 


77 


604 


5'-ACCgCCAAggAgAAgCCgCAggAggg-3' 


81 


605 


5'-TCgTTgCCgTCggCCC-3' 


103 


606 


5 ' -TAC AACggCgAggAATACC-3 ' 


78 


607 


5 '-TCggCACgCgACgTgCTggCCgTCgTTTCC-3 ' 


91 


608 


5 ' -gTACAACggCgAggAATACCT-3 ' 


99 


609 


5'-ACCgTCgTTgCCgTCggCCC-3 ' 


88 
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610 


5'-TgCTggCCgTCgTT-3' 


73 


611 


5'-gTCggCACgCgACg-3' 


76 


612 


5'-gTCggCACgCgACgggggg-3' 


61 


613 


5 '-gTCggC ACgCgACgCCCCCC-3 ' 


51 


614 


5'-TCgTTgCCgTCggCCCCCCCCC-3' 


45 


615 


5 ' -TCgTTgCCgTCggCCCCCC-3 ' 


68 


616 


5'-TCgTTgCCgTCggCCCCC-3 ' 


110 


617 


5'-TCgTTgCCgTCggCCCC-3' 


94.5 


618 


5'-TCgTTgCCgTCggCCCCCCC-3' 


65.5 


619 


5'-TCgTTgCCgTCgg-3' 


65.8 


620 


5'-TCgTTgCCgTGggg-3' 


90.8 


621 


5'-TCgTTgCCgTCgggg-3' 


72.3 


622 


5 '-TCgTTgCCgTCggggg-3 ' 


36.1 


623 


5 '-TCgTTgCCgTCgggggg-3 ' 


68.1 


624 


5 '-TCgTTgCCgTCggggggg-3 ' 


77.3 


625 


5 '-TCgTTgCCgTCgggggggg-3 ' 


79.3 


626 


5 '-TCgTTgCCgTCggggggggg-3 ' 


46.7 


627- 


5 ' -TC gAggAC AAgATTCTCgT-3 ' 


38.3 


628 


5'-TCCCgCTggACgTT-3 ' 


62.3 


629 


5 '-TCggCACgCgACgTgCTggCCgTCgTT-3 ' 


67.5 



631 5'-TCgTCgCgCCgTCACgggggg-3' 53.2 

632 5'-TCgTgTgCgTgCCgTTggg-3' 67.2 

633 5'-TCgTCgCCgTTgggCggg-3' 86.6 

634 5'-TCgTCgACgTCgTTgggCggg-3' 67.4 

635 5'-TCgCAgTTgTCgTAACgTTgggCggg-3' 62.4 

636 5 '-TTACCggTTAACgTTggCCggCC-3 ' 61.9 

637 5'-ACCggTTAACgTTgTCCCCgggg-3' 64.2 
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638 


5 '-TCgTCgTTggTATgTT-3 ' 


65.2 


639 


5 '-TCgTCgTCgTCgTTgTCgTT -3' 


66.7 


640 


5 '-TCgTCgTCgTCgTTgTCgTTgggg-3 ' 


71.1 


641 


5'-TCgTTCggggTgCCg-3' 


63.4 


642 


5 ' -TCgTTCggggTAACgATT-3 ' 


66.3 


643 


5 '-TCgTTCggggTAACgTT-3 ' 


57.9 


644 


5 '-TCgTTCggggTACCgAT -3' 


61.3 


645 


5'-TCgTTCggggTACCgATgggg-3' 


72.5 


646 


5'-TCgTTgCgCTCCCATgCCgggggg-3' 


74.5 


647 


5 '-TCgTCgTTTCgTCgTTgggg-3 ' 


70.2 


648 


5 '-TCgTTgTCgTTTCgCTgCCggCggggg-3 ' 


65.8 


649 


5 '-CgTTgACgATCgTCCCATggCggg-3' 


57.9 


650 


5 '-TCTgCggCCTTCgTCg-3 ' 


72.4 


651 


5 '-TAgTAACCggTCCggCgCCCCC-3 ' 


66.3 


652 


5 '-TTgCAgCgCTgCCggTggg-3 ' 


78.6 


653 


5 '-TCgTACggCCgCCgTACggCggg-3 ' 


88.1 


654 


5 '-CggCCCATCgAgggCgACggC-3 ' 


81.8 


655 


5'-TCgCgTCgACTCCCCTCgAgggg-3' 


65.8 


656 


5'-TCgTCgTCgACTCgTggTCggggg-3' 


77 


657 


5 '-TCgggCgCCCgATCgggggg-3 ' 


63.3 


658 


5 '-TCgTCggTCTTTCgAAATT-3 ' 


76.6 


659 


5 ' -TCgTgACgTCCTCgAgTT-3 ' 


80.9 







(%) 


TE 


x* m m. 


56. 834 


660 


5' -ggACgATCgATCgTgggggg-3' 


68. 792 


661 


5' -gggATgCATCgATgCATCgggggg-3' 


74. 831 


662 


5' -gggggAATCgATTCgggggg-3' 


66. 534 
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663 


5' -ggTgCgACgTCgCAgggggg-3' 


64. 597 


664 


5' -TCgTCgggTgCATCgATgCAgggggg-3' 


73. 803 


665 


5' -ggTgCATCgTACgATgCAgggggg-3' 


69. 429 


666 


5' -gggACgTACgTCgggggg-3' 


71. 594 


667 


5' -TCggggACgATCgTCgggggg-3' 


67. 024 


668 


5' -gggggATCgATATCgATCgggggg-3' 


75. 312 


669 


5' -gggggATCgACgTCgATCgggggg-3' 


70. 107 


670 


5' -ggTgCATCgATCgATgCAgggggg-3' 


72. 119. 


671 


5' -ggATCgATCgATCgATgggggg-3' 


70. 107 


672 


5' -ggCgATCgATCgATCggggggg-3' 


65. 745 


673 


5'-ggggTCgATCgATCgAgggggg-3' 


76. 536 


674 


5'-ggTgCgATCgATCgCAgggggg-3' 


70. 741 


675 


5 '-ggTCgCgATCgCgAgggggg-3' 


77. 805 



mmrn 3 c p g odn mw^^x^iftm chifnoo 

PBL Biomedical Laboratories %kMA IFNai^TfO^i; (ftt"^: 

1755) mfo 

mwih&MW&i tfcsi.o77±o.ooi, immm^&j^w&^o 

RPMI1640 

& W RPMI1640 (GIBC0BRL) 10. 4 

2. 0 ^ 

^AS* io 

JPH^7XM#IR 1000 «ff 



1030021 

'l^ShmjKfe: ^^JfiLV*(Invitrogen)-20°C^m, 4^#*&ftMtJs. 56 
°CtK^ 30min o 

fi«J RPMI1640: 
2WSW<|^jfiL*lt 10*54- 
RPMI 1640 90^54- 
Hank's^ (iffiRf, ft?T?) ftn£$J: 

tCffclfc 8. 0 % 

iCtt>#P 0. 4 ^ 

S# 0. 06 % 

mstsm o. 35 % 

1.0%. 
0.02% 

JraASXifckM iooo 

#±3W#^1^#tt,, 8 a 15min KM, 4TC$Mf##. flfcJBH* 
ffi 7. 4% NaHC03 pH M 7. 3—7. 6 C 

£3£fc* 100 

ffFjR^WA^^Jtoaift^ffSaflMjp^tkm^ i.077±o.ooi StJ^ 

ae»-a*ifjR#Eaiifi^jg«[M±. ^M^^iiiwtfci^^ 2:1. 

Tk^ffi'frfllffl'fr 1,000 xg 15-20min, fl5>&Bfrt#>*J 3 Jg, 

^PA^^^±#fR6<J Hank's ^ (^GJfiLVf), 800-1,000 xg 10- 
15min, ^±7f, jjn A Hank' s ^, Sfc&^JI&W&o 

tt&JM*^— * 0. 2%£lfr^«r^, ^Jfe^itm^it 

19 
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-. A^fifelt (HIFNa) Mttflf 

gustRgu mum, mwk^, m^m, mmmmm. ^-mm^m. 

RPMI1640 

^•L-^®feJK&tlRPMI1640(GIBC0BRL) 10. 4 3£ 

^HIM 2. o 3£ 

iq=^zKS#S? iooo M3\ 

'l^Jk^Kfe: ^^JfiL^(Invitrogen)-20°C^ttJ, 4^ #Cff gfettJs, 56 

°C7kffi 30min o 
10%/jN^JfiLyf 6^J RPMI1640: 

RPMI 1640 ig^m 90*54- 
24 (Costar)o 

1. ffl io%'i^ihm&} rpmii64o ^^miM^x^m^^mmmm^- 

2. 24?Lfe^?LJnA iooot$?h W?l*fflJMk3j 2xio 6 ^hc JqAffi te 

mwwmm&i c p g ^.mm,mmmmmi^m e / 

3. 37°C 5%-f^«|^||4i^#M24/jNHt, ^±yf200^o 

4. ^^#24/W, ^±^200^0 

5. ^ffi PBL Biomedical Laboratories A IFNa^iJ^ (#fc-§- : 1755) 
HIFNa^J^tf 



20 
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mm&: a m: mmmm csomi) 

B (/h) l:.HIFNaf*y§p n p (1.5ml) 

C#S: lll^fl (50 ml) 

D (<|n) Mi irC#^« (0.25 ml) 

E (/>) $C: M&ft^SlT^J (HRP) #c*f|^ (20u 1) 
F#S: (HRP) ffil&m (25 ml) 

Gl: Mfciitttt^iljB^lxjStffc (TMB) (25 ml) 
Hi: *&±m (25 ml) 



(l) mfflffimmm cm^m 

A (JfK) ^ 50 ml 

M/Jt iPill 1000 ml SPj&I^^ 

»&j3t££ifl (24 TC) T/i5«Hfc$ft (2-6°C) «T##fc= 

(2) 

Mnmm HIFNaf*Jtn a n: HIFNat*?gp n p OhM B, 1.5ml) 
(CM), ^HB^c 0-500 pg/ ml (iMfcg) 0-5000 pg/ ml (r 

«ffl) mm&m. ffi&®ttw& 0 

feiB 7 ^3Rpf»<h^ c^nsa* s 6 -Si bk), m^mm^m 

(3) ifttf-#ffij£ 96 ?L^*^±i!li^# n a B ^f^?Lifc: 3t«3& 16 ^h?Lffl 
HIFNa^ftp a no &<P&&rtm, (BK, ,R;&q^#$E BK) 4 ^h?L, HIFNa 

^ftp a 0 (Se-Sj) 12 c#-jt?L). i6 ^iim^vtmmm^ 
%mw&<, zn^ik&jmmu&ik, m^mm^mmi (2-6-0 

(4) is^^iooui^i (2) *m#m niFNaum^mnmR^mm 

p \ 
un Jo 

(5) JqM, (24°C) TfPfW lh. 3i^^^tfe^W^n|pj 0 



1030021 

(6) jitim, »sm%mvfMm, \>xm&&m (8> ^p. ^7^^^, 

(iftSfe^) £fC##c*§^ Oh$C D) 6.7 Pi 
n£ cr^ffl) if[##c*fi$E C/hKSD) 2.2 Pi 

JiniiDtt (c» i mi 

(7) rnnjs, ^miftmw, ffi^m Co ^mnmiirEffimwffin^ 

?L-^o ^^Bt^?LiS^^o ft # « g i& # $fc # ($n Nunc 
Immunowasher) , ^-M^ffi^X^IR^J^^^^^o #*fcl5>ft^Stfc8i 

(8) wrnrn, man loom ^ (6) ^mm^m^mm, m, 

£$&TJBW lh. o 

{9)&mwmm, mumm® hrp \^mr-^m ao 

HRP m%L (^lE) 20 Pl 
JPA HRP##^ (F#S) 140 ixl 

do) mMmpmwM: 
m&m ( 9 ) tpffimfflffytemtfi hrp mm i ^ i 

(iu^mm JnA (FD HRPfMi m i sp/& 

m^m c 9 > hrp $m#$t^- 7 o °c#ji, ^mmfft hrp 
n^jiffi 3 [tj^ (7) 0 mm, a^jK^K* 

(12) «UJuA##|ft HRP « lOOul, MM., ^M»Wlh. 



1030021 

(13)^ST (24 °C) n^TMB^mM (G^)o 

(14) m^js^wumuii^mw, mttm en ^m^mx^mmn 

SUS'hftSfc 4 E2Ni (7), *#fl**R?Lrt?frf*» ffl^* (l) 

mmxftmmw&m^i^ix, m%m (7) e ^b, ^ti^fi^, 

(15) milJU TMBJS%«F«[(G JflDlOOix 1, ^Bf^»f 15min. . 

(16) »wb, mu3m±m (hd iooiii,^«ppti^g, 

(17) BUiZT 450nm £b 5min rtSBfcHlRilfrfS. 

(18) &ffl£aift£fe. #«!#n n n* HIFNaW«fffiRT.^?Sltt^±*m. 
units/ml m Pg/ml, $f 3 - 5 pg/unit „ &^$t&^£kR^— 



CpG 




24h 




48h 




OD450 




(pg) 0D450 




660 


0.419 


214. 82 


0.4335 


223. 3 


661 


0. 207 


90. 795 


0. 195 


83. 775 


662 


0. 212 


93. 72 


0. 276 


131. 16 


663 


0. 159 


62. 715 


0. 117 


38. 145 


664 


0. 883 


486. 26 


0. 899 


495. 62 


665 


0. 2465 


113. 9 


0. 1675 


67. 688 


666 


0. 0705 


10.943 


0. 176 


72. 66 


667 


0. 831 


455. 84 


0. 7505 


408. 74 


668 


0. 4375 


225. 64 


0. 3865 


195.8 


669 


0. 19 


80. 85 


0. 18 


75 
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670 


0. 227 


102. 5 


0. 2155 


95. 768 


671 


0. 802 


438. 87 


0. 789 


431. 27 


672 


0. 5065 


266 


0. 475 


247. 58 


673 


0. 3655 


183. 52 


0. 3595 


180.01 


674 


0. 233 


106.01 


0. 23 


104. 25 


675 


0. 471 


245. 24 


0. 5335 


281.8 


302 


1. 3785 


776. 12 


1. 227 


687.5 


647 


0. 074 


12. 99 


0. 08 


16. 5 


TE 


0. 072 


11.82 


0. 078 


15. 33 



cpGWM: cpgodn#j ^mmxmm^o 

24h OD450 iR3>iJ: f^ffl CpG %kMBf^&} CpG ODN MMX^M^ 
450nm) o 

24h a^tm (pg) ttmm cpG mm^&j c p g odn %mAft 

48h OD450 QkJh ft^ffi CpG ^kjm^ CpG ODN MMlX^YM^ 

io ^mm 48h ^±m^aT^tm%m^^mnm%^m. 

450nm)o 

48h crFJfcjR (pg) »J: iX^tm CpGmm^fft CpG ODN$J#A£h 

mit^mmm 48h /hwtiii+afMwti. 



24 
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SEQUENCE LISTING 

5 <110> ^«^#fe4fcft*Wia^^ 

<i2o> $immmm*m&}'£ c p g ^mmMMW^w. 

10 

<130> 1030021 

15 

<160> 107 

20 

<170> Patentln version 3. 1 

25 <210> 1 

<211> 20 

<212> DNA 

30 



25 



1030021 

<213> Artificial 



5 <400> 1 

tcgtcgaggg cgccggtgac 20 



<210> 2 

10 

<211> 20 

<212> DNA 

15 <213> Artificial 



<400> 2 

20 tcgtcgccgg tgggggtgtg 20 



<210> 3 

25 <211> 20 

<212> DNA 

<213> Artificial 

30 



26 
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<400> 3 

tcgtcgtacg caattgtctt 20 

5 

<210> 4 

<211> 20 

10 

<212> DNA 

<213> Artificial 

15 

<400> 4 

tcgcctcgtc gccttcgagc 20 

20 

<210> 5 

<211> 20 

25 <212> DNA 

<213> Artificial 

30 



27 
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<400> 5 



tcgcccaccg gtgggggggg 



20 



5 



<210> 6 



<211> 21 

<212> DNA 

10 

<213> Artificial 



15 <400> 6 

tcgtcgcaga ccggtctggg g 21 



<210> 7 



20 



<211> 20 



<212> DNA 



25 



<213> Artificial 



<400> 7 



30 



gggggacgtc gccggggggg 



28 
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<210> 8 
5 <211> 20 
<212> DNA 
<213> Artificial 

10 

<400> 8 

ggatccgtac gcatgggggg 20 

15 

<210> 9 
<211> 20 

20 

<212> DNA 
<213> Artificial 

25 

<400> 9 

tcgtcgcggc cggcgccccc 20 

30 

29 



1030021 

<210> 10 

<211> 20 

5 <212> DNA 

<213> Artificial 



10 

<400> 10 

tcgtcgcggc cgcgaggggg 20 



15 <210> 11 

<211> 25 

<212> DNA 

20 

<213> Artificial 



25 <400> 11 

tcgtcgttac cgatgacgtc gccgt 25 
<210> 12 

30 



30 



1030021 
<211> 26 

<212> DNA 

<213> Artificial 

<400> 12 

tcgtcgggtg cgacgtcgca gggggg 

<210> 13 

<211> 27 

<212> DNA 

<213> Artificial 

<400> 13 

tcgtcgggtg cgacgatcgt cgggggg 

<210> 14 
<211> 29 



1030021 
<212> DNA 

<213> Artificial 



<400> 14 

tcgtcgtttg catcgatgca gtcgtcgtt 29 

10 

<210> 15 

<211> 27 

15 <212> DNA 

<213> Artificial 



20 

<400> 15 

tcgtcgtttg catcgatgca ggggggg 27 



25 <210> 16 

<211> 24 

<212> DNA 

30 



1030021 

<213> Artificial 



5 <400> 16 

accggtatcg atgccggtgg gggg 24 

<210>. 17 

10 

<211> 27 

<212> DNA 

15 <213> Artificial 



<400> 17 

20 ggggtccatg acgttcctga agggggg 27 

<210> 18 

25 <211> 26 

<212> DNA 

<213> Artificial 

30 



33 
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<400> 18 

tcgtcgtttt gacgatcgtc gggggg 26 

5 

<210> 19 
<211> 30 

10 

<212> DNA 

<213> Artificial 

15 

<400> 19 

ttcgtcgttt gatcgatgtt cgttgggggg 30 

20 

<210> 20 
<211> 24 
25 <212> DNA 

<213> Artificial 

30 

34 
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<400> 20 

ttcgtcgttg tgatcgatgg gggg 24 



5 <210> 21 

<211> 28 

<212> DNA 

10 

<213> Artificial 



15 <400> 21 

tatcgatgtt ttcgtcgtcg ttgggggg 28 



<210> 22 

20 

<211> 28 

<212> DNA 

25 <213> Artificial 



<400> 22 

30 ttcgttgcat cgatgcatcg ttgggggg 28 

35 
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<210> 23 

5 <211> 24 

<212> DNA 

<213> Artificial 

10 

<400> 23 

ttcgcttcgc ttttcgcttc gctt 24 

15 

<210> 24 

<211> 21 

20 

<212> DNA 

<213> Artificial 

<400> 24 

tcgaggacaa gattctcgtg c 21 

30 

36 
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<210> 25 

<211> 26 

5 <212> DNA 

<213> Artificial 



10 

<400> 25 

tcgaggacaa gattctcgtg caggcc 26 



15 <210> 26 

<211> 21 

<212> DNA 

20 

<213> Artificial 



25 <400> 26 

tcgtgcaggc caacgaggcc g 21 



<210> 27 

30 



37 
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<211> 26 

<212> DNA 

<213> Artificial 

<400> 27 

accgccaagg agaagccgca ggaggg 

<210> 28 

<211> 19 

<212> DNA 

<213> Artificial 

<400> 28 

tacaacggcg aggaatacc 

<210> 29 

<211> 30 



1030021 
<212> DNA 

<213> Artificial 

5 

<400> 29 

tcggcacgcg acgtgctggc cgtcgtttcc 30 

10 

<210> 30 
<211> 21 
15 <212> DNA 

<213> Artificial 

20 

<400> 30 

gtacaacggc gaggaatacc t 21 

25 <210> 31 

<211> 20 

<212> DNA 

30 



39 
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<213> Artificial 



5 <400> 31 

accgtcgttg ccgtcggccc 20 



<210> 32 

10 

<211> 14 

<212> DNA 

15 <213> Artificial 



<400> 32 

20 tgctggccgt cgtt 14 



<210> 33 

25 <211> 14 

<212> DNA 

<213> Artificial 

30 



40 
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<400> 33 

gtcggcacgc gacg 14 

5 

<210> 34 

<211> 19 

10 

<212> DNA 

<213> Artificial 

15 

<400> 34 

gtcggcacgc gacgggggg 19 

20 

<210> 35 

<211> 20 

25 <212> DNA 

<213> Artificial 

30 



41 
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<400> 35 

gtcggcacgc gacgcccccc 20 



5 <210> 36 

<211> 22 

<212> DNA 

10 

<213> Artificial 



15 <400> 36 

tcgttgccgt cggccccccc cc 22 

<210> 37 

20 

<211> 19 

<212> DNA 

25 <213> Artificial 



<400> 37 
30 tcgttgccgt cggcccccc 



42 
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<210> 38 
5 <211> 18 
<212> DNA 
<213> Artificial 

10 

<400> 38 

tcgttgccgt cggccccc 18 

15 

<210> 39 
<211> 17 

20 

<212> DNA 

<213> Artificial 

25 

<400> 39 

tcgttgccgt cggcccc 17 

30 

43 
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<210> 40 

<211> 20 

5 <212> DNA 

<213> Artificial 



10 

<400> 40 

tcgttgccgt cggccccccc 20 



15 <210> 41 

<211> 13 

<212> DNA 

20 

<213> Artificial 



25 <400> 41 

tcgttgccgt egg 13 



<210> 42 

30 



44 
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<211> 14 

<212> DNA 

5 <213> Artificial 

<400> 42 
10 tcgttgccgt cggg 

<210> 43 

15 <211> 15 

<212> DNA 

<213> Artificial 

20 

<400> 43 
tcgttgccgt cgggg 

25 

<210> 44 

<211> 16 

30 



14 



15 



45 



1030021 
<212> DNA 

<213> Artificial 

<400> 44 
tcgttgccgt cggggg 

<210> 45 

<211> 17 

<212> DNA 

<213> Artificial 

<400> 45 

tcgttgccgt cgggggg 

<210> 46 
<211> 18 
<212> DNA 



1030021 

<213> Artificial 



<400> 46 

tcgttgccgt cggggggg 

<210> 47 

<211> 19 

<212> DNA 

<213> Artificial 

<400> 47 

tcgttgccgt cgggggggg 

<210> 48 

<211> 20 

<212> DNA 

<213> Artificial 



I03OO21 

<400> 48 

tcgttgccgt cggggggggg 20 

5 

<210> 49 

<211> 19 

10 

<212> DNA 

<213> Artificial 

15 

<400> 49 

tcgaggacaa gattctcgt 19 

20 

<210> 50 

<211> 14 

25 <212> DNA 

<213> Artificial 

30 



48 
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<400> 50 

tcccgctgga cgtt 14 



5 <210> 51 

<211> 27 

<212> DNA 

10 

<213> Artificial 



15 <400> 51 

tcggcacgcg acgtgctggc cgtcgtt 27 

<210> 52 

20 

<211> 21 

<212> DNA 

25 <213> Artificial 



<400> 52 
30 tcgtcgcgcc gtcacggggg g 



49 



21 
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<210> 53 
5 <211> 19 
<212> DNA 
<213> Artificial 

10 

<400> 53 

tcgtgtgcgt gccgttggg 19 

15 

<210> 54 
<211> 18 

20 

<212> DNA 

<213> Artificial 

25 

* 

<400> 54 

tcgtcgccgt tgggcggg 18 

30 

50 



1030021 

<210> 55 

<211> 21 

5 <212> DNA 

<213> Artificial 



10 

<400> 55 

tcgtcgacgt cgttgggcgg g 21 



15 <210> 56 

<211> 26 

<212> DNA 

20 

<213> Artificial 



25 <400> 56 

tcgcagttgt cgtaacgttg ggcggg 26 



<210> 57 

30 



51 
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<211> 23 

<212> DNA 

5 <213> Artificial 



<400> 57 
10 ttaccggtta acgttggccg gcc 



<210> 58 

15 <211> 23 

<212> DNA 

<213> Artificial 

20 



<400> 58 

accggttaac gttgtccccg ggg 

25 

<210> 59 
<211> 16 

30 



23 



23 



52 



1030021 
<212> DNA 

<213> Artificial 



<400> 59 

tcgtcgttgg tatgtt 16 

10 

<210> 60 

<211> 20 

15 <212> DNA 

<213> Artificial 



20 

<400> 60 

tcgtcgtcgt cgttgtcgtt 20 



25 <210> 61 

<211> 24 

<212> DNA 

30 



53 
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<213> Artificial 



5 <400> 61 

tcgtcgtcgt cgttgtcgtt gggg 24 



<210> 62 

10 

<211> 15 

<212> DNA 

15 <213> Artificial 



<400> 62 

20 tcgttcgggg tgccg 15 



<210> 63 

25 <211> 18 

<212> DNA 

<213> Artificial 

30 



54 



1030021 



<400> 63 

tcgttcgggg taacgatt 18 



5 



<210> 64 

<211> 17 

10 

<212> DNA 

<213> Artificial 

15 

<400> 64 

tcgttcgggg taacgtt 17 

20 

<210> 65 

<211> 17 

25 <212> DNA 

<213> Artificial 



30 



55 



1030021 



<400> 65 

tcgttcgggg taccgat 17 



5 <210> 66 

<211> 21 

<212> DNA 

10 

<213> Artificial 



15 <400> 66 

tcgttcgggg taccgatggg g 21 

<210> 67 

20 

<211> 24 

<212> DNA 

25 <213> Artificial 



<400> 67 

tcgttgcgct cccatgccgg gggg 



56 



24 



1030021 

<210> 68 

<211> 20 

<212> DNA 

<213> Artificial 

<400> 68 

tcgtcgtttc gtcgttgggg 

<210> 69 

<211> 27 

<212> DNA 

<213> Artificial 



<400> 69 

tcgttgtcgt ttcgctgccg gcggggg 



1030021 

<210> 70 

<211> 24 

5 <212> DNA 

<213> Artificial 



10 

<400> 70 

cgttgacgat cgtcccatgg cggg 24 



15 <210> 71 

<211> 16 

<212> DNA 

20 

<213> Artificial 



25 <400> 71 

tctgcggcct tcgtcg 16 



<210> 72 

30 



58 



1030021 

<211> 22 

<212> DNA 

5 <213> Artificial 



<400> 72 
10 tagtaaccgg tccggcgccc 

<210> 73 
15 <211> 19 

<212> DNA 

<213> Artificial 

20 

<400> 73 

ttgcagcgct gccggtggg 

25 

<210> 74 

<211> 23 



30 



1030021 
<212> DNA 

<213> Artificial 



<400> 74 

tcgtacggcc gccgtacggc ggg 23 

10 

<210> 75 

<211> 21 

15 <212> DNA 

<213> Artificial 



20 

<400> 75 

cggcccatcg agggcgacgg c 21 



25 <210> 76 
<211> 23 
<212> DNA 

30 

60 



1030021 

<213> Artificial 



5 <400> 76 

tcgcgtcgac tcccctcgag ggg 23 



<210> 77 

10 

<211> 24 

<212> DNA 

15 <213> Artificial 



<400> 77 

20 tcgtcgtcga ctcgtggtcg gggg 24 



<210> 78 

25 <211> 20 

<212> DNA 

<213> Artificial 

30 



61 



1030021 



<400> 78 

tcgggcgccc gatcgggggg 20 

5 

<210> 79 
<211> 19 

10 

<212> DNA 

<213> Artificial 

15 

<400> 79 

tcgtcggtct ttcgaaatt 19 

20 

<210> 80 
<211> 18 
25 <212> DNA 

<213> Artificial 

30 

62 



1030021 



<400> 80 



tcgtgacgtc ctcgagtt 



18 



5 <210> 81 

<211> 16 

<212> DNA 

10 

<213> Artificial 



15 <400> 81 

tcgttgccgt cggccc 16 



<210> 82 



20 



<211> 20 



<212> DNA 



25 



<213> Artificial 



<400> 82 



30 



ggacgatcga tcgtgggggg 



20 



63 



1030021 

<210> 83 

<211> 24 

<212> DNA 

<213> Artificial 

<400> 83 

gggatgcatc gatgcatcgg gggg 

<210> 84 

<211> 20 

<212> DNA 

<213> Artificial 



<400> 84 

gggggaatcg attcgggggg 



1030021 

<210> 85 

<211> 20 

5 <212> DNA 

<213> Artificial 



10 

<400> 85 

ggtgcgacgt cgcagggggg 20 



15 <210> 86 

<211> 26 

<212> DNA 

20 

<213> Artificial 



25 <400> 86 

tcgtcgggtg catcgatgca gggggg 26 



<210> 87 

30 



65 



103002] 

<211> 24 

<212> DNA 

5 <213> Artificial 



<400> 87 

10 ggtgcatcgt acgatgcagg gggg 24 



<210> 88 

15 <211> 18 

<212> DNA 

<213> Artificial 

20 



<400> 88 

gggacgtacg tcgggggg 18 



25 



<210> 89 
<211> 21 

30 



66 



1030021 
<212> DNA 

<213> Artificial 



<400> 89 

tcggggacga tcgtcggggg g 21 

10 

<210> 90 

<211> 24 

15 <212> DNA 

<213> Artificial 



20 

<400> 90 

gggggatcga tatcgatcgg gggg 24 



25 <210> 91 

<211> 24 

<212> DNA 

30 



67 



1030021 

<213> Artificial 



5 <400> 91 

gggggatcga cgtcgatcgg gggg 24 



<210> 92 

10 

<211> 24 

<212> DNA 

15 <213> Artificial 



<400> 92 

20 ggtgcatcga tcgatgcagg gggg 24 



<210> 93 

25 <211> 22 

<212> DNA 

<213> Artificial 

30 



68 



1030021 



<400> 93 

ggatcgatcg atcgatgggg gg 22 

5 

<210> 94 

<211> 22 

10 

<212> DNA 

<213> Artificial 

15 

<400> 94 

ggcgatcgat cgatcggggg gg 22 

20 

<210> 95 

<211> 22 ' 

25 <212> DNA 

<213> Artificial 

30 



69 



1030021 

<400> 95 

ggggtcgatc gatcgagggg gg 

<210> 96 

<211> 22 

<212> DNA 

<213> Artificial 



<400> 96 

ggtgcgatcg atcgcagggg gg 

<210> 97 

<211> 20 

<212> DNA 

<213> Artificial 

<400> 97 

ggtcgcgatc gcgagggggg 



1030021 

<210> 98 

5 <211> 20 

<212> DNA 

<213> Artificial 

10 

<400> 98 

tcgtctttcg actcgttctc 20 

15 

<210> 99 

<211> 18 

20 

<212> DNA 

<213> Artificial 

25 

<400> 99 

tcgtcgtttt gcgttctc 18 

30 



71 



1030021 

<210> 100 

<211> 20 

5 <212> DNA 

<213> Artificial 



10 

<400> 100 

tcatcgactc tcgagcgttc 20 



15. <210> 101 

<211> 21 

<212> DNA 

20 

<213> Artificial 



25 <400> 101 

atcgtcgact ctcgtgttct c 21 



<210> 102 

30 



72 



1030021 
<211> 20 

<212> DNA 

<213> Artificial 

<400> 102 

tcgactttcg tcgttctgtt 

<210> 103 

<211> 19 

<212> DNA 

<213> Artificial 

<400> 103 

tcgtcgtttc gtcgttctc 
<210> 104 



<211> 20 



1030021 



<212> DNA 

<213> Artificial 

<400> 104 

tcgtcgtcgt cgttgtcgtt 

<210> 105 

<211> 19 

<212> DNA 

<213> Artificial 

<400> 105 

tcgttctcga ctcgttctc 

<210> 106 
<211> 23 
<212> DNA 



1030021 

<213> Artificial 



<400> 106 

tcgacgttcg tcgttcgtcg ttc 

<210> 107 

<211> 21 

<212> DNA 

<213> Artificial 



<400> 107 

tcgtcgacgt cgttcgttct c 



